THE objective-prism spectrograph or prismatic camera has been described by I~EWALL (1910) as a truly remarkable optical instrument that utilizes a star for a slit and the Universe for a collimator. Obviously one must be rather circumspect in discussing the use and limitations of such an impressive piece of equipment! It would appear that a great many astronomers think of the objective prism as a fine instrument for spectral surveys but are inclined to feel that results obtained through its use are of value largely, if not entirely, for" statistical purposes", whatever that rather vague term may mean. It is the purpose of this paper to encourage consideration of the objective-prism technique as one that permits the accurate classification of stellar spectra, by which I mean that information derived from its use can be accepted with considerable confidence without the necessity of further confirmation by slit-spectrographic observations.
The main reason for prevailing ideas of the rather low accuracy of objectiveprism work lies, no doubt, in the extensive current use of very low dispersions; these, of course, permit the derivation of data concerning faint stars. Yet it was not always so. It is worth pointing out that the dispersion employed in the first comprehensive photographic survey of stellar spectra--the Draper Catalogue (PIcKERING, 1890)--was approximately 160 A/mm, and that the early Harvard work on the brighter stars by Miss MAURY (1897) and Miss CAnnON (1901 CAnnON ( , 1908 CAnnON ( , 1911 ) utilized spectrograms ranging in dispersion from 11 to 50 A/mm. In fact, all of the stars in the entire sky brighter than fifth magnitude, and about 3000 fainter stars as well, were classified at Harvard at dispersions no lower than 50 A/mm rather more than 50 years ago ! This is a remarkable fact which, I think, is not generally realized.
It is true that in the preparation of the Henry Draper Catalogue, and especially its Extension, and the Potsdam and Bergedorf work on faint Selected Area stars, preference was necessarily given to the use of lower dispersions. The objective-prism activities of most modern Schmidt telescopes are a continuation of this trend.
There have, however, been a few exceptions. SHAPLEY, Mrs. I~IEKE (1935) , Miss I~OFFLEIT (1950) , and others at Harvard, have made extensive use of objectiveprism spectrograms of 45 /~/mm dispersion for absolute magintude investigations along the lines of the early Mount Wilson and Swedish work. I may add here that unfortunately this Harvard work has been to some extent ignored by many of the present workers in this field. I~IMMER (1925, 1930) and EDWARDS (1930, 1932) did similar work in Australia and England, at even higher dispersion. But the work that has done the most to convince the writer that moderate-dispersion objectiveprism work has very real merit was that done at Harvard some years ago by l~liss WALTHER (1949) and ZmIN (1951) The promise of this type of work is evident. It may be added parenthetically that Miss Walther's work was only part of an extensive and very careful investigation devoted to the application of the MKK system to objective-prism material; very unfortunately the bulk of her work was never published. At present to my knowledge only three observatories are using moderately highdispersion objective-prism equipment: Haute-Provence, the Vatican, and Michigan. Fehrenbach has used dispersions of the order of 80 and 110 A/mm for spectral classification in conjunction with his radial-velocity work and extensive lists of classifications are now appearing in the Haute-Provence Observatory Publications. The Vatican Observatory work with their 12°-prism combination has just begun. Finally, there is the 24-in. Curtis Schmidt of the Observatory of the University of Michigan, which can be equipped with a 10°-prism combination affording a dispersion of 108 A/mm at HT. The principal work done with the Michigan 10°-prism combination has been that by Yoss (1961) in which MK spectral types and CNband strengths of 68~ G8-K2 stars were determined. I do not wish here to discuss the accuracy of Yoss's work--I doubt whether sufficient slit spectrographic material presently exists for this purpose--but I am including in this paper a few illustrations that will serve to demonstrate the quality of the spectrograms obtainable with the Michigan instrument.
First, however, a few words concerning techniques. For spectral classification it is important that the spectra be well widened. Further, relatively fine-grained plates should be used and these must be developed with care. The best results with the Curtis Schmidt have been obtained through the use of Kodak IIa-O emulsion developed as suggested by W. W. Morgan. In another regard, the impression seems to be current that the seeing must be exceptionally good to permit good results to be obtained with objective-prism instruments. For the Curtis Schmidt, at least, this is not strictly true. The scale of this telescope is 97'"/mm, so a 2" stellar seeing disk extends over a distance of only approximately 20~ at the focus, and thus its size is comparable with the plate grain. Twenty microns corresponds to approximately 2 A in the spectra. Hence only moderately good, and not exceptional, seeing is required. It must be admitted, of course, that the overall migration of the image is generally quite a bit larger than the seeing disk, due to a variety of causes, with the result that long exposures are almost inevitably somewhat poorer than short ones. The very high quality spectra obtainable with the objective prism is evident from these illustrations, and it is clear that for purposes of spectral classification, at least as carried out by conventional visual inspection methods, the best Curtis Schmidt plates are only slightly inferior to slit spectrograms of the dispersion generally used for this type of work. This suggests that one should seriously consider using objective prisms rather than slit spectrographs for largescale classification programs of moderately bright stars.
A few years ago a large number of excellent spectral plates were taken with the 10°-prism combination of the Curtis Schmidt by several observers working under the direction of Dr. Freeman D. lYIiller. It was originally planned to obtain complete coverage around the sky at four declinations: +57 °, +53 °, +27 °, and +23 °. Unfortunately the program was not carried to completion; the + 57 ° zone is about 83 per cent complete, the + 53 ° zone only 56 per cent complete, and the other two zones are only about 25 per cent complete. Altogether, good plates are available for a total of 105 circular fields, each about 5 ° in diameter. As there is considerable overlapping, the total area covered is probably about 1500 square degrees. For 65 fields both 10-rain and 30-rain exposures are available; the remainder have either one or the other. The useful limiting magnitude on the 30-min plates is near m~g ~ 9.5.
About a year ago the writer surveyed this material searching for peculiar A and metallic-line stars. The results of this search were as follows: a total of 62 peculiar A stars were found, of which 46 appear to be new discoveries. Three of these are brighter than magnitude 6.5, 14 are between magnitude 6.5 and 8-0, and 29 are fainter than magnitude 8.0. A total of 82 metallic-line stars were detected, of which 66 appear to be new discoveries. Seven of these are brighter than magnitude 6.5, 26 are between magnitude 6-5 and 8.0, and 33 are fainter than magnitude 8.0. More than haft (26 stars) of the newly-discovered peculiar A stars belong to the silicon star group, while 15 of the metallic-line stars were designated as 8 Delphini stars, in which the difference between the metallic-line type and the K-line type is rather small, the detection of these stars is rather difficult (even on slit spectrograms!) and hence a number of these attributions may be incorrect. The newly-recognized Ap and Am stars are listed in Tables 1 and 2 , respectively. The photographic magnitudes are taken from the AGK2. In Table 2 a "8" indicates probable membership in the ~ Delphini class. Some of these stars may prove to be of considerable photometric interest.
For the most part no slit spectrograms are available for the stars 1 isted in Tables  1 and 2 , but it is hoped that the majority of the objects have been correctly classified. One of the stars found, ~ID 3473, appears to be of special interest; its spectrum is shown in Fig. 5 . In addition to an extraordinarily strong blend due to Si II at )t~ 4128-31, Mg II ~ 4481 is also present in considerable strength. This is unusual for a silicon star, as ~¢[g II is customarily rather weak in the spectra of these objects. ~¢Ieasurement suggests that a number of additional Mg II lines, notably A 4740, are also present in surprising strength. If this star proves on further study to have in fact an abnormal abundance of N[g, it will be most interesting from the standpoint of stellar nucleosynthesis. Another peculiar object of special interest noted on the plates was the 6.5-magnitude star HD 205011, which is probably a new Ba II star. Its spectrum is shown in Fig. 6 . During the survey of the Curtis Schmidt plates a number of objects were noted whose spectra appeared to be characterized by a low metal abundance. A list of 17 stars of this type is given in Table 3 . It is hoped that many of these objects will prove to be, in fact, low-metal stars, especially since stars of this type have nob Table 3 is HD 2665, whose spectrum is shown in Fig. 7 , taken from a 30-min Schmidt exposure. The star's weakness in metals is obvious. A slit spectrogram of this object has been obtained with the Michigan 37-in. reflector at a dispersion of 77 A/mm at H~ from which a radial velocity of --390 km/sec has been derived. The proper motion of the star is fairly small (/z ~ ".077/yr from Yale Publ., Vol. 27, and from the Second Greenwich Catalog of Stars for 1925) , and the luminosity is very uncertain; the writer is inclined to think that the star is a giant or at least a subgiant. If M~ ----0, the star's velocity in the direction of galactic rotation with respect to the local centroid is approximately --360 km/sec, and even ff M~ ~ + 4, this velocity is about --330 km/see. The orbit is thus definitely retrograde unless the circular velocity is much higher than currently thought. It is hoped that the above discussion will lead to increased interest in extensive spectral classification surveys employing higher dispersions than those being generally used at the present time. Even such a large project as the reclassification of the stars of the Henry Draper Catalogue appears to be quite feasible and highly desirable in view of recent advances in both the theory and the practice of spectral classification. 
